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SCIENTIFIC WORTHIES 
I.—Faraday 

Michael Faraday, born September 22, 1791, died 
August 25, 1867. 

ITH this number of Nature we present to our 
subscribers the first of what we hope will be a long 
series of Portraits of Eminent Men of Science. 

This first portrait is one of Faraday, engraved on steel, 
by Jeens, from a photograph by Watkins. Those who 
had the happiness of knowing Faraday best will best ap¬ 
preciate the artist’s skill—he has indeed.surpassed himself, 
for the engraving is more life-like than the photograph. We 
could ill spare such a memorial of such a man, one in 
which all the beautiful simplicity of his life beams upon 
us. There is no posturing here ! 

There is no need that we should accompany the por¬ 
trait with a memoir of Faraday. Bence Jones, Tyndall, 
and Gladstone have already lovingly told the story of the 
grand and simple life which has shed and will long con¬ 
tinue to shed such lustre on English Science, and their 
books have carried the story' home to millions; nor is 
there any need that we should state why we have chosen 
to commence our series with Faraday; everybody will 
acknowledge the justice of our choice. 

But there is great need just now that some of the 
lessons to be learnt from Faraday’s life should be insisted 
upon, and we regard it as a fortunate circumstance that 
we have thus the opportunity of insisting upon them 
while our Scientific Congress is in session, and before the 
echoes of the Address of the President of the British 
Association for the Advancement of Science have died 
awayv 

In the first place, then, we regard Faraday at once as 
the most useful and the most noble type of a scientific 
man. The nation is bigger and stronger in that Faraday 
has lived, and the nation would be bigger and stronger 
still were there more Faradays among us now. Prof. 
Williamson, in his admirable address, acknowledges that 
the present time is “momentous.” In truth the question 
of the present condition of Science and the ways of im¬ 
proving it, is occupying men’s minds more than it has 
ever done before ; and it is now conceded on all sides 
that this is a national question, and not only so, but one 
of fundamental importance. Now what is the present 
condition of English Science? It is simply this, that 
while the numbers of our professors and their emoluments 
are increasing, while the number of students is increasing, 
while practical instruction is being introduced and text¬ 
books multiplied, while the number and calibre of popu¬ 
lar lecturers and popular writers in Science is increasing, 
original research, the fountain-head of a nation’s wealth, 
is decreasing. 

Now a scientific mart is useful as such to a nation ac¬ 
cording to the amount of new knowledge with which he 
endows that nation. This is the test which the nation, as 
a whole, applies, and Faraday’s national reputation rests 
on it. Let the nation know then that the real difficulty 
at present is this ; we want more Faradays; in other words 
more men working at new knowledge. 
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It is refreshing to see this want so clearly stated in the 
Presidential Address : 

“'The first thing wanted for the work of advancing 
science is a supply of well-qualified workers. The second 
thing is to place and keep them under the conditions 
most favourable to their efficient activity. The most 
suitable men must be found while still young, and trained 
to the work. Now I know only one really effectual way 
of finding the youths who are best endowed by nature for 
the purpose; and that is to systematise and develop the 
natural conditions which accidentally concur in particular 
cases, and enable youths to rise from the crowd. 

“ Investigators, once found, ought to be placed in the 
circumstances most favourable to their efficient activity. 

“ The first and most fundamental condition for this is, 
that their desire for the acquisition of knowledge be kept 
alive and fostered. They must not merely retain the hold 
which they have acquired on the general body of their 
science ; they ought to strengthen and extend that hold, 
by acquiring a more complete and accurate knowledge 
of its doctrines and methods ; in a word, they ought to 
be more thorough students than during their state of pre¬ 
liminary training. 

“ They must be able to live by their work, without di¬ 
verting any of their energies to other pursuits ; and they 
must feel security against want, in the event of illness or 
in their old age. 

“ They must be supplied with intelligent and trained 
assistants to aid in the conduct of their researches, and 
whatever buildings, apparatus, and materials may be re¬ 
quired for conducting those researches effectively. 

“ The desired system must therefore provide arrange¬ 
ments favourable to the maintenance and development of 
the true student-spirit in investigators, while providing 
them with permanent means of subsistence, sufficient to 
enable them to feel secure and tranquil in working at 
science alone, yet not sufficient to neutralise their motives 
for exertion ; and at the same time it must give them all 
external aids, in proportion to their wants and powers of 
making good use of them.” 

Whether the scheme proposed by Dr. Williamson to 
bring such a state of things about will have the full success 
he anticipates is a matter of second-rate importance; what 
is of importance is, that the need of some scheme is now 
fully recognised. 

So far the remarks we have made have been suggested 
by Faraday’s usefulness. It is to be hoped that the 
nobleness of his simple, undramatic life, will live as long 
in men’s memories as the discoveries which have immor¬ 
talised his name. Here was no hunger after popular 
applause, no jealousy of other men’s work, no swerving 
from thciwcll-loved, self-imposed task of “working, finish¬ 
ing, publishing.” 

“ The simplicity of his heart, his candour, his ardent 
love of the truth, his fellow-ir.terest-in all the successes, 
and ingenuous admiration of all the discoveries of others, 
his natural modesty in regard to what he himself dis¬ 
covered, his noble soul—independent and bold—all these 
combined, gave an incomparable charm to the features of 
the illustrious physicist.” 

Such was his portrait as sketched by Dumas, a man 
cast in the same mould. All will recognise its truth. Can 
men cf science find a nobler exemplar on which to fashion 
their own life ? Nay, if it were mot e widely followed than 
it is, should we not hear less of men falling away from the 
“ brilliant promise ” of their youth, tempted by “ fees,” or 
the “applications of Science,” or the advantages attendant 
upon a popular exposition of other men’s work ? Should 
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we not hear a little less [frequently than we do that re¬ 
search is a sham, and that all attempts to aid it savour of 
jobbery? 

Lastly we may consider Faraday’s place in the general 
history of Science ; this is far from easy. Our minds are 
still too much occupied with the memory of the outward 
form and expression of his scientific work to be able to 
compare him aright with the other great men among 
whom we shall have to place him. 

Every great man of the first rank is unique. Each has 
his own office and his own place in the historic procession 
of the sages. That office did not exist even in the imagi¬ 
nation, till he came to fill it, and none can succeed to his 
place when he has passed away. Others may gain dis¬ 
tinction by adapting the exposition of science tq the vary¬ 
ing language of each generation of students, but their true 
function is not so much didactic as pedagogic—not to 
teach the use of phrases which enable us to persuade our¬ 
selves that we understand a science, but to bring the 
student into living contact with the two main sources of 
mental growth, the fathers of the sciences, for whose per¬ 
sonal influence over the opening mind there is no substi¬ 
tute, and the material things to which their labours first 
gave a meaning. 

Faraday is, and must always remain, the father of that 
enlarged science of electro-magnetism which takes in at 
one view, all the phenomena which former inquirers had 
studied separately, besides those which Faraday himself 
discovered by following the guidance of those convic¬ 
tions, which he had already obtained, of the unity of the 
whole science. 

Before him came the discovery of most of the funda¬ 
mental phenomena, the electric and magnetic attractions 
and repulsions, the electric current and its effects. Then 
came Cavendish, Coulomb, and Poisson, who by 
following the path pointed out by Newton, and 
miking the forces which act between bodies the prin¬ 
cipal object of their study, founded the mathema¬ 
tical theories of electric and magnetic forces. Then 
Orsted discovered the cardinal fact of electro-mag¬ 
netic force, and Ampere investigated the mathematical 
laws of the mechanical action between electric currents. 

Thus the field of electro-magnetic Science was already 
very large when Faraday first entered upon his public 
career. It was so large that to take in at one view all its 
departments required a stretch of thought for which a 
special preparation was necessary. Accordingly, we find 
Faraday endeavouring in the first place to obtain, from each 
of the known sources of electric action, all the pheno¬ 
mena which any one of them was able to exhibit. Having 
thus established the unity of nature of all electric mani¬ 
festations, his next aim was to form a conception of elec¬ 
trification, or electric action, which would embrace them 
all. For this purpose it was necessary that he should 
begin by getting rid of those parasitical ideas, which are 
so apt to cling to every scientific term, and to invest it 
with a luxuriant crop of connotative meanings flourishing 
at the expense of the meaning which the word was in¬ 
tended to denote. He therefore endeavoured to strip all 
such terms as “electric fluid,” “ current,” and “attrac¬ 
tion ” of every meaning except that which is warranted by 
the phenomena themselves, and to invent new terms, such 
as “ electrolysis,” “ electrode,” “ dielectric,” which suggest 


no other meaning than that assigned to them by their 
definitions. 

He thus undertook no less a task than the investigation 
of the facts, the ideas, and the scientific terms of electro¬ 
magnetism, and the result was the remodelling of the whole 
according to an entirely new method. 

That old and popular phrase, “ electric fluid,” which is 
now, we trust, banished for ever into the region of news¬ 
paper paragraphs, had done what it could to keep men’s 
minds fixed upon those particular parts of bodies where 
the “fluid” was supposed to exist. 

Faraday, on the other hand, by inventing the word 
“ dielectric,” has encouraged us to examine all that is 
going on in the air or other medium between the electri¬ 
fied bodies. 

It is needless to multiply instances of this kind. The 
terms, field of force, lines of force, induction, &c., are suf¬ 
ficient to recall them. They all illustrate the general 
principles of the growth of science, in the particular form 
of which Faraday is the exponent. 

We have, first, the careful observation of selected phe¬ 
nomena, then the examination of the received ideas, and 
the formation, when necessary, of new ideas; and, lastly, 
the invention of scientific terms adapted for the discus¬ 
sion of the phenomena in the light of the new ideas. 

The high place which we assign to Faraday in electro¬ 
magnetic science may appear to some inconsistent with 
the fact that electromagnetic science is an exact science, 
and that in some of its branches it had already assumed 
a mathematical form before the time of Faraday, whereas 
Faraday was not a professed mathematician, and in his 
writings we find none of those integrations of differential 
equations which are supposed to be of the very essence of an 
exact science. Open Poisson and Ampere, who went before 
him, or Weber and Neumann, who came after him, and 
you will find their pages full of symbols, not one of which 
Faraday would have understood. It is admitted that 
Faraday made some great discoveries, but if we put these 
aside, how can we rank his scientific method so high 
without disparaging the mathematics of these eminent 
men ? 

It is true that no one can essentially cultivate any 
exact science without understanding the mathematics of 
that science. But we are not to suppose that the calcu¬ 
lations and equations which mathematicians find so use¬ 
ful constitute the whole of mathematics. The calculus is 
but a part of mathematics. 

The geometry of position is an example of a mathe¬ 
matical science established without the aid of a single 
calculation. Now Faraday’s lines of force occupy the 
same position in electromagnetic science that pencils of 
lines do in the geometry of position. They furnish a 
method of building up an exact mental image of the thing 
we are reasoning about. The way in which Faraday 
made use of his idea of lines of force in co-ordinating the 
phenomena of magneto-electric induction* shows him to 
have been in reality a mathematician of a very high order 

* To estimate the intensity of Faraday's scientific power, we cannot do 
better than read the first and second series of his “ Researches,” and compare 
them, first,with the statements in Bence Jones’s “Life of Faraday,” which tells 
us the tales of the first discovery of the facts, and of the final publication of 
the results, and second, with the whole course of electromagnetic science 
since, which has added no new idea to those set forth, but has only verified 
the truth and scientific value of every one of them. 
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—one from whom the mathematicians of the future may 
derive valuable and fertile methods. 

For the advance of the exact sciences depends upon 
the discovery and development of appropriate and exact 
ideas, by means of which we may form a mental re¬ 
presentation of the facts, sufficiently general, on the one 
hand, to stand for any particular case, and sufficiently 
exact, on the other, to warrant the deductions we may 
draw from them by the application of mathematical 
reasoning. 

From the straight line of Euclid to the lines of force of 
Faraday this has been the character of the ideas by 
which science has been advanced, and by the free use 
of dynamical as well as geometrical ideas we may hope for 
a further advance. The use of mathematical calcula¬ 
tions is to compare the results of the application of 
these ideas with our measurements of the quantities con¬ 
cerned in our experiments. Electrical science is now in the 
stage in which sucli measurements and calculations are 
of the greatest importance. 

We are probably ignorant even of the name of the 
science which will be developed out of the materials we 
are now collecting, when the great philosopher next after 
Faraday makes his appearance. 


LETTERS TO THE EDITOR 

[I he Editor dots not hold himself responsiblefor opinions expressed 
by his correspondents. No notice is taken oj anonymous 
communications. ] 

. Tyndall and Tait 

I HAVE hitherto refrained from intruding upon your space with 
reference to this deplorable Forbes’ controversy, but now that the 
occasion has come when a brief deliverance on my part seems 
called for, I truit to your courtesy, if not to your justice, to allow 
me room for it. 

In the first place I would ask permission to inform such of 
your readers as may feel an interest in the subject, that if they 
wish to form a correct opinion of the tone and logic of ray re¬ 
joinder to Principal Forbes and his biographers, they will consult 
the rejoinder itself, as published by Longmans, and not the ex¬ 
tracts and inferences of Professor Tait. 

They will thus learn, among other things, that what Professor 
Tait calls “plausible ,” is simply unanswerable. 

With regard to the taking up of the various points in Principal 
Forbes’s reply, item by item, that may be done some day should 
I deem it a worthy occupation. In my rejoinder I converged at¬ 
tention on the two points which Principal Forbes himself consi¬ 
dered the really serious ones, and having broken the neck of the 
argument in both these cases I cared little about prolonging the 
controversy. Nevertheless if circumstances show it to be neces¬ 
sary it may be prolonged. 

Professor Tait invariably writes on the hypothesis that what 
is not contradicted cannot be contradicted, and must therefore 
be accepted as true—a natural, if not inevitable, assumption on 
his part. For example, Forbes’s argument regarding the cre¬ 
vasses of Rendu was left unanswered by me, hence the conclu¬ 
sion that it was unanswerable. That argument, however, is now 
in shreds, as it might have been, had I so willed, any time during 
the last dozen years. Again, Principal Forbes snakes an asser- 
tion regarding his tutelage of Agassiz ; the assertion is left uncon¬ 
tradicted ; it must therefore be accepted as true, and I am unjust 
because I do not so accept it. Thirteen years ago, however, I was 
in possession of a diametrically opposite assertion from M. 
Agassiz. Quite as distinctly, though not so specifically, he 
writes thus within lire present year. “When Forbes came to 
visit me upon the glacier of the Aar, he knew not only every¬ 
thing that I had done, but also my plans for the future. When 
he left he positively declined to express any opinion concerning 
glacier phenomena, under the plea that he only came to gratify 
his curiosity, and had no intention of following up the subject, 
■as he had no desire to be involved in the controversy then raging 


regarding the former extension of glaciers.* When he showed his 
hand I did not enter into a protracted discussion, but simply 
made a statement of facts and let the matter rest. . • . 

When I look,” adds M, Agassiz, “ on the whole transaction it 
seems incredible. There is in it no vestige either of the gentle¬ 
man or the honest investigator.” 

With statements of this character confronting the assertions 
of Principal Forbes, the proper course for me was to ignore as¬ 
sertions on both sides, and to confine myself to demonstrable 
facts. This I accordingly did. 

With regard to Mr. Tait’s criticism of my “popular” writings 
it has, of course, nothing to do with his defence of Forbes, but is 
tbe product of mere ignoble spite. He asks me to reply to him not 
according to the letter, but according to the spirit ol his attack. 
If I might use the expression I would say, “ God forbid ! ” for 
how could I do iso without lowering myself to some extent 
to his level. The antecedents of Mr. Tait with reference 
to me are pretty well known. When I sought to raise 
from the dust a meritorious man whose name is now a house¬ 
hold word in science, who has been elected by acclamation 
a member ot the French Academy, and who has received the 
crowning honour of the Royal Society—when I sought to place 
Dr. Mayer in the position which he now holds, and from which 
no detraction can remove him, it was Mr. Tait who, in Good 
IFbrds, charged me with misleading the public; who followed 
up his attack in the “Philosophical Magazine,” and who when 
publicly hoisted by his own petard, retired to void his venom 
against me in the anonymous pages of the “ North British Re¬ 
view.” It is this man whose blunders and whose injustice have 
been so often reduced to nakedness, without ever ouce showing 
that he possessed the manhood to acknowledge a committed 
wrong, who now puts himself forward as the corrector of my 
errors and the defrner of my scientific position. That position 
is happily not dependent upon him, and his opinion regarding it, 
is to me, as it wilt be to most others, a trifle light as air. But 
graver considerations than mere personal ones here arise. 
Might I venture, Mr. Editor, to express a doubt as to the 
wisdom of permitting discussions of this kind to appear in your 
invaluable journal. Having opened your columns to attack you 
are, of course, in duty bound to open them to reply, but if I 
might venture a suggestion, you would wisely use your un¬ 
doubted editorial rights, andconsult the interests of science, by 
putting a stop to proceedings which dishonour it. An illustrious 
person writes to me thus :—“ I have just read Professor Tait’s 
letters in Nature, and feel a recurrence of that pain which 
similar communications once inflicted on myself—pain felt, not 
on my own account, for I knew that the attacks would no more 
sully me in the opinion of those whom I loved and respected, 
than they did in my own opinion; but pain for the wounded 
honour of science and the outraged dignity of scientific contro¬ 
versy.” John Tvndall 

Athenaeum Club, Sept. 16 

[We deeply sympathise with Professor Tyndall’s remarks on 
the injury done to scientific controversy by the introduction 
into it of personalities, and we should have made his own letter 
square with his canon if his reference to our duty in this matter, 
and his insinuation of injustice did not take the matter out of 
our hands. Prof. Tyndall forgets (1) that Prof. Tait’s letter is 
an answer to a pamphlet by Dr. Tyndall, and that space was 
asked for it as such; and not an attack in the sense 
in which Prof. Tyndall uses the word; (2), that if the Editor 
were to assume the power and responsibility that Prof. 
Tyndall suggests, Nature might easily fall from the position of 
absolute justice and impartiality in all scientific matters which it 
now occupies and become the mere mouthpiece of a clique. 

What the Editor can do and has endeavoured to do in this 
case, is to guard the reputations of men of Science against the 
attacks of men of straw, and to see that no personalities are 
used; and it is under strong protest that he allows to pass in 
Prof. Tyndall’s letter, for the reasons already stated, personalities, 
the equivalents of which, the Editor, in the exercise of his “ un¬ 
doubted editorial rights,” struck out of Prof. Tail’s communica¬ 
tion.— Ed. Nature.] 

* This tallies with Forbes’s own account (Travels,^page 3S). (c Far from 
being ready to admit, as my sanguine companions wished me to do in 1841, 
that the theory of glaciers was complete, and the cause of their moliorl cer¬ 
tain. after patiently hearing all they had to say, and reserving my opinion, 
Sic.” This reservation of opinion is probably the reticence referred to by 
Agassiz. 
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